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(54) Title: AEROSOL DISPENSER 
(57) Abstract 

An apparatus is 
described for use with a 
pressurised aerosol container 
(15) having a cylindrical 
wall (1A) with a central 
axis. The wall defines a 
major storage portion of 
the aerosol container and 
an opening. The apparatus 
comprises a ferrule (2A) for 
closure of the opening, a 
metered dose valve (62) for 
dispensing a metered dose of 
an aerosol formulation from 
the container. The valve has 
an inlet (4A). The valve is 
preferably disposed in the 
ferrule substantially along the 
central axis. The apparatus 
also has an annular member 
(90A) with an inner end that 
affords fluid communication 
between the major storage 
portion of the aerosol 
container and the inlet of 
the valve. The annular 
member is sized, shaped and 
positioned to restrict the fluid 
communication between the 
major storage portion of the 

container and the valve inlet to only that fluid communication provided through the opening (82A) of the annular member. Hie opening is 
situated so that it is adjacent to the central axis. 
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FIELD OF THE INVENTION 
The present invention relates to dispensing devices and more particularly to 
improvements to metered dose inhalers which facilitate enhanced operation of metered- 
dose dispensing valves. 

BACKGROUND 

The art is replete with devices for dispensing suspension-based formulations that 
meter individual doses of medicament for therapeutic applications by use of a metering 
valve. Formulations comprising suspensions of fine medicament particles in aerosol 
propellant systems are typically provided in a pressurised liquid phase within an aerosol 
container. For example, the liquid phase may include a mixture of chlorofluorocarbons 
(CFC's) or one or more hydrofluoroalkanes, such as, P134a (1,1,1 ,2-tetrafluoroethane) and 
P227 (1,1,1,2,3,3,3-heptafluoropropane). The formulation may also contain ingredients 
other than medicament, such as ethanol and excipients such as surfactants; lubricants and 
flavouring agents may also be included. However, the valve should sample the 
formulation homogeneously and uniformly in order that the correct dose of medicament is 
delivered to the patient on each actuation of the valve. 

Many widely prescribed medicament substances are more dense than the liquid 
phase of a pressurised formulation. This is particularly true for liquid phase mixtures 
comprising hydrofluoroalkanes, such as PI 34a, which tend to be less dense than traditional 
CFC mixtures. When the medicament substance is more dense than the liquid phase, the 
medicament particles will typically settle gradually with time. This can lead to unduly 
high medicament concentrations within the aerosol container (e.g. at the bottom of the 
container) which can result in a variety of problems including valve clogging and dose 
variances. The problem is exacerbated as, even if the solid medicament particles and the 
liquid phase are perfectly density matched at one temperature, the medicament may 
become relatively more dense at a different temperature. Aerosol inhalers which are left to 
stand for an extended period of time are particularly susceptible to such problems. The 
problem tends to worsen as the contents of an inhaler are consumed since it is possible that 
a final excess of drug can potentially reach the valve inlet in a nearly empty inhaler. 
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Typical existing inhaler metering valves include a bottle emptier or tank retaining 
cup which is an element that covers or partially surrounds the metering valve's dosage 
chamber inlet. Bottle emptiers move the effective filling point nearer to the bottom of the 
dispenser when the dispenser is held in the valve down position. The bottle emptier helps 
5 reduce the undeliverable volume of formulation remaining in the dispenser at the end of its 
life. 

Bottle emptiers tend to restrict access of medicament formulation to the metering 
valve inlet which may result in loss of prime for the valve. By loss of prime, it is meant 
that doses of reduced weight could be provided by the valve, particularly when the aerosol 

10 container is stored for a prolonged period of time in a valve-up orientation. The loss of 
prime occurs when any liquid leaks or is shaken from the valve, as medicament 
formulation tends to be unable subsequently to completely refill the valve tank, probably 
due to the constricted inlet geometry, the presence of the bottle emptier or other factors. 
PCT W096/28367 discloses valves which have an unconstricted tank inlet 

15 geometry that allows medicament formulation to easily enter the metering volume when 
the valve is actuated. Formulations which tend to provide an unduly high local 
concentration of medicament if not properly shaken can pose problems for such a valve. 

U.S. Patent No. 4,944,433 discloses a valve for dispensing metered doses from a 
container comprising an element disposed about the valve housing and extending radially 

20 therefrom toward a wall of the container. The element substantially closes the space 

between the wall of the container and the valve housing, but does provide a space adjacent 
the wall of the container. The element has a raised peripheral portion adjacent the wall of 
the container. However, containers which are left on their sides for extended periods of 
time may tend to accumulate sediments at the very point (the space adjacent the wall of the 

25 container) where this device affords access to the valve inlet with the attendant 

disadvantages associated with affording sediment access to the valve inlet. Additionally, 
this device may be difficult to construct as performance of the device may be particularly 
sensitive to manufacturing tolerances. 

Slight dimensional deviations may cause serious adverse effects on the 

30 performance of the device. It is believed that the cross-sectional area of the space adjacent 
the wall of the container would be unduly influenced by tolerances and dimensional 
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deviations which could lead to an undesirably large cross-sectional area. 

GB-2 178398 A, 21981 17A and 2298 187A disclose metering valves for metered 
dose inhalers comprising a valve body or housing which envelopes the metering chamber 
and valve stem. There is an opening, aligned with the central axis of the valve stem, to 
5 allow passage of aerosol formulation to the inlet of the metering chamber. In each case the 
opening in the housing is spaced from the inlet to the metering chamber, which is believed 
to result in an undeliverable volume of formulation remaining in the dispenser. 

SUMMARY OF THE INVENTION 
10 According to the present invention there is provided an apparatus for use with a 

pressurised aerosol container having a substantially cylindrical wall with a central axis, the 
wall defining a major storage portion of the aerosol container and an opening, the 
apparatus comprising: 

a ferrule for closure of said opening, 
15 a metered dose valve for dispensing a metered dose of an aerosol formulation from 

the container, the valve having an inlet, the valve being disposed in the ferrule 
substantially along the central axis, and 

an annular member having an inner end defining an opening that affords fluid 
communication between the major storage portion of the aerosol container and the inlet of 
20 the valve, the annular member being sized, shaped and positioned to restrict the fluid 

communication between the major storage portion of the container and the valve inlet to 
only that fluid communication provided through the opening of the annular member, and 
the opening being situated so that it is substantially adjacent the central axis. 
The present invention provides an improvement to metered dose dispensers which 
25 effectively and efficiently dispenses medicament by improving the operation of the 
metering valve by reducing the chances of clogging of the metering valves by 
formulations, even formulations which could give rise to unduly high medicament 
concentrations if improperly shaken, and by reducing the access of unduly high 
medicament concentrations to the valve inlet in an aerosol container, even when it has 
30 been left on its side for an extended period of time. 
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The present invention includes an annular member having an inner end defining an 
opening that affords fluid communication between the major portion of the aerosol 
container and the inlet of the valve. The annular member is a separate component from the 
valve, which facilitates manufacture since it does not add a further component to the valve 
assembly. The annular member may be sized and shaped such that it may be retained in 
place when the ferrule is attached to the aerosol container. The annular member is 
positioned to restrict the fluid communication between the major portion of the container 
and the valve inlet to only that fluid communication provided through the opening of the 
annular member. The opening is situated so that it is substantially adjacent the central axis 
of the cylindrical wall of the container. 

The invention has particular utility with medicaments that have particles. The 
annular member is preferably sized, shaped and positioned to comprise a substantially one- 
way valve which restricts access of unduly high concentrations of medicament particles 
from the major portion of the container to the valve inlet but which affords passage of 
unduly high medicament particle concentrations near the valve inlet away from the valve 
inlet and toward the major portion of the aerosol container where the unduly high 
concentrations of medicament particles may be eliminated. 

The annular member has a diameter along the central axis. The diameter 
preferably decreases along the central axis in a direction away from the valve inlet. In one 
embodiment, the annular member of the present invention has a portion which projects 
toward the central axis and a portion which projects along the central axis. 

The aerosol container has a peripheral portion adjacent the cylindrical wall of the 
aerosol container. The annular member prevents fluid communication from the peripheral 
portion of the aerosol container directly to the valve inlet. 

The annular member projects from a position at or near the wall of the container 
toward the central axis and prevents direct communication of unduly high concentrations 

o 

of medicament in a position near the wall of the container to the valve inlet. The 
configuration also reduces the volume of undeliverable formulation remaining in the 
container. Preferably, the opening of the annular member is situated substantially adjacent 
the valve inlet. 
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DESCRIPTION OF DRAWING 
The present invention will be further described with reference to the accompanying 
drawings wherein like reference numerals refer to like parts in the several views, and 
wherein: 

Figure 1 is a partial cross-sectional view of a first embodiment of improved 
aerosol dispensing device according to the present invention; 

Figure 2 is a partial cross-sectional view of a second embodiment of 
improved aerosol dispensing device according to the present invention; and 

Figure 3 is a partial cross-sectional view of a third embodiment of 
improved aerosol dispensing device according to the present invention. 

DETAILED DESCRIPTION 

Referring now to Figure 1 of the drawing, there is shown a first embodiment of 
device according to the present invention. The present invention provides an improvement 
to medicament dispensers, particularly metered dose inhalers which dispense metered 
amounts of aerosol medicament formulations. The medicaments may be from any suitable 
therapeutic category such as, but not limited to antibiotics, proteins/peptides, steroids, 
bronchodilators, anticholinergics, lipoxygenase inhibitors, PAF antagonists, potassium 
channel activators, mast cell stabilisers, bradykinin analogs, enkephalins or interleukin. 
As an example not intended to be limiting, the medicament may be leuprolide, albuterol, 
insulin, pirbuterol, beclomethasone, terbutaline, salmeterol, fluticasone, tiamcinolone, 
salbutamol, isoproterenol, epinephrine, fenoterol, formoterol, procaterol, pentamidine, 
calcitonin, ipratropium, oxitropium, budesonide, combinations thereof or any other 
composition approved for delivery to a patient. This invention has particular utility with 
suspension based medicaments. 

The present invention is suitable for use in metered dose dispensers which utilise 
formulations comprising suspensions of fine medicament particles in an aerosol propellant 
systems. Such formulations typically include micronised particles having a mass median 
diameter of from 1 to lO^on. 
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The formulation may comprise any formulation suitable for delivery of the aerosol 
medicament. For example, the liquid phase may include a mixture of chlorofluorocarbons 
(CFC's) or a mixture of P134a (1,1,1,2-tetrafluoroethane) and ethanol. The formulation 
may also contain ingredients other than medicament, such as excipients. Surfactants, 
lubricants and flavouring agents may also be included. 

The present invention finds particular utility for use with medicament 
substances that are more dense than the liquid phase of a pressurised formulation. 
Hydrofluoroalkanes, such as PI 34a, tend to be less dense than traditional CFC mixtures. 
When the medicament substance is more dense than the liquid phase, the medicament 
particles tend to settle gradually with time leading to a variety of adverse consequences. 

According to another aspect of the present invention there is provided a 
metered dose inhaler that effectively and efficiently dispenses medicament by virtue of an 
improved operation of the metering valve. The chances of clogging of the metering valve 
by the formulation (even formulations which are readily susceptible to unduly high 
medicament concentrations) is substantially reduced by the improvement according to the 
present invention. 

Referring now to Figure 1, the invention comprises an apparatus for use as 
part of a pressurised aerosol container 1 5 that has a substantially cylindrical body (not 
shown) comprising a vial wall 1 A with a central axis, a ferrule 2 A (with substantially the 
same axis as that of the vial wall), and a metered dose valve 62 for dispensing aerosol 
formulation from the container 15. The valve 62 has an inlet 4 A which allows a metered 
portion of the medicament formulation to enter a metering chamber. From the metering 
chamber, a metered amount of the medicament formulation is subsequently delivered to 
the patient. The internal portion of the aerosol container has a major storage portion (not 
all of which is shown but comprising the top part of Figure 1 ) and a minor portion 
substantially adjacent the valve inlet 4A. The valve 62 is disposed in the ferrule 2A 
substantially along the central axis of the wall 1 A or the ferrule 2 A. The valve shown in 
Figure 1 is substantially the same as the valve shown in Figure 18 of PCT International 
Publication No. W096/28367 (the entire contents of which are herein incorporated by 
reference). The present invention can also be utilised with the other embodiments of 
valves shown in of PCT International Publication No. W096/28367. 
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Figure 1 illustrates a portion of an inhaler comprising a ferrule 2A which is 
crimped onto the container wall 1 A. The stem of the valve 62 includes an outer metal 
portion 64 and an elastomeric sealing element 68 comprising skirts 70, 72. A stem cap 74 
retains the sealing element 68 and prevents the valve stem from being pushed out of the 
unit by the pressure of the formulation's propellant. The valve is shown in its non- 
dispensing position in Figure 1. 

To meter a dose of medicament formulation, the valve stem is released and 
moves outward under the influence of the propellant. As the stem moves, the inner skirt 
70 enters the bore of the elongated nose 86 of the valve ferrule 2 A, forming a seed with the 
bore, and defines a metered volume of formulation in the region 58 between the skirts 70, 
72 and the ferrule nose bore. Further movement of the stem outwards causes the outer 
skirt 72 to pass a small spray orifice 60 in the nose 86, causing the metered dose of 
medicament formulation to be released as an aerosol spray suitable for delivery to the 
patient's lungs. 

Unlike the valve shown in Figure 18 of PCT International Publication No. 
W096/28367, the present invention includes an annular member 90A having an inner end 
78A defining an opening 82A that affords fluid communication between a major storage 
portion of the aerosol container (the top portion of Figure 1 and above) and the inlet 4 A of 
the valve 62. 

The annular member 90A is sized, shaped and positioned to restrict fluid 
communication between the major storage portion of the aerosol container and the valve 
inlet 4A to only that fluid communication provided through the opening 82A of the 
annular member 90A. The annular member 90A is also sized, shaped and positioned to 
comprise a substantially one-way valve which restricts access of unduly high 
concentrations of medicament particles from the major storage portion of the aerosol 
container to the valve inlet 4A but which affords passage of unduly high medicament 
concentrations near the valve inlet 4A away from the valve inlet 4A and toward the major 
portion of the aerosol container where the unduly high concentrations of medicament may 
be eliminated (e.g. by remixing). 



WO 99/36334 



8 



PCT/US99/01004 



The opening 82A is preferably situated so that it is substantially adjacent 
the central axis of the cylindrical wall 1 A. Placement of the opening 82 A in this fashion 
allows the cross sectional area of the opening 82A to be as small as possible and provides 
a design that is not unduly sensitive to tolerance vagaries or assembly variances. With the 
opening 82A placed in the position described, it is highly unlikely that unduly high 
concentrations of medicament particles will be able to travel from the periphery of the wall 
1 A to the inlet 4 A as the indirect or lengthy path that such particles would have to travel is 
likely to result in their remixture into the formulation with the attendant reduction in 
concentration resulting from such remixture. 

As illustrated in Figure 1, the annular member 90A has a diameter that 
generally changes as a function of distance along the central axis. Preferably, the diameter 
decreases along the central axis in a direction away from the valve inlet (note the portion 
of the annular member 90 A closest to the wall 1 A). That portion projects toward the 
central axis. Also preferably, the annular member 90 A includes a portion which projects 
substantially parallel to the central axis. 

As seen in Figure 1, the aerosol container has a peripheral portion adjacent 
the cylindrical wall 1 A. The annular member 90 A prevents fluid communication from the 
peripheral portion of the aerosol container directly to the valve inlet 4A. As a result, the 
present invention reduces access of unduly high medicament concentrations found near the 
peripheral portion (e.g. that can appear in an aerosol container which has been left on its 
side for a long period of time) to the valve inlet 4A. 

The annular member 90A projects from a position near the wall 1 A of the 
container toward the central axis and prevents direct communication of unduly high 
concentrations of medicament in a position near the wall of the container (see 84 in Figure 
1) to the valve inlet 4A. The annular region 84 collects the unduly high concentrations of 
medicament or sediment in a manner that restricts its access to the valve inlet 4A. To gain 
access to the valve inlet 4A, the unduly high medicament concentration must travel 
upward in Figure 1 from region 84, then downward through the opening 82A and into 4A. 
After travelling such a labyrinth like path, the unduly high medicament concentration 
would have had ample opportunity to mix with the rest of the formulation to thereby 
eliminate the medicament concentration. 
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The annular member 90A is preferably sized and shaped to ensure that there 
is adequate volume in the annular collecting region 84 for all of the drug-bearing sediment 
to collect as it first settles. The opening 82 A is sized and shaped to afford access for the 
formulation to the valve inlet 4A. As an example not intended to be limiting, the opening 
82A can be circular with a diameter between about 2 millimeters and about 6 millimeters, 
and preferably between about 4 millimeters and about 4.5 millimeters. A 4.5 millimetre 
opening 82A inside a container 1A with a typical diameter of 21 millimeters would allow 
approximately 4.6 % of the drug to pass through it (= 100% x 4.5 2 / 21 2 ). For a typical 200 
dose product, this amount of drug is equivalent to less than 10 doses, and much of this 
relatively small amount of additional drug will settle down in the lowest region (73) of the 
ferrule 2A, away from the inlet 4A, if the unit is not shaken. Thus, even if the patient 
forgets to shake the inhaler prior to its use, the present invention reduces the chances of an 
unduly high concentration of medicament being delivered to a patient. 

O-ring 12A forms a gas-tight seal between the aerosol container 1 A and the 
ferrule 2 A. A gas tight seal is not required at the juncture between the annular member 
90 A, the container 1 A and the ferrule 2A. 

Figure 2 illustrates a second alternative embodiment of a device 14 
according to the present invention which has many parts that are essentially the same as 
the parts of the device shown in Figure 1 and which have been identified by the same 
reference number to which the suffix "B" has been added. 

The metered dose inhaler comprises a metering valve 14, and a ferrule 2B 
crimped onto the neck of container IB (e.g. a vial, the rest of which vial is not shown to 
emphasise other details) for the medicament formulation. 

To operate the valve 14, the patient presses stem 21 so that it moves further 
into the ferrule 2B. As the stem 21 is subsequently released and returns under the 
influence of spring 23, another volume of medicament formulation enters the valve via the 
valve inlet region 4B. The valve inlet is adjacent the bottom of the inhaler when in its 
valve-down position due to the presence of bottle emptier 3. The bottle emptier 3 is used 
so that nearly all of the medicament formulation can be delivered from the inhaler without 
large undeliverable volumes remaining below the level of the valve inlet. 
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O-ring 12B and gasket seal 92 seal the valve ferrule 2B onto the vial IB, 
each providing a back-up seal for the other element. 

An annular member 90B projects from a position near the wall IB of the 
container toward the central axis and prevents direct communication of unduly high 
5 concentrations of medicament in a position near the wall of the container to the valve inlet 
4B. The annular region 84B collects the unduly high concentrations of medicament or 
sediment in a manner that restricts its access to the valve inlet 4B. To gain access to the 
valve inlet 4B, the unduly high medicament concentration must travel upward in Figure 2 
from region 84B, then downward through the opening 82B and into valve inlet region 4B. 

io After travelling such a labyrinth like path, the unduly high medicament concentration 
would have had ample opportunity to mix with the rest of the formulation to thereby 
eliminate the excessive medicament concentration. 

The opening 82B is sized and shaped to afford access for the formulation to 
the valve inlet 4B. As an example not intended to be limiting, the opening 82B can be 

15 circular with a diameter between about 2 millimeters and about 6 millimeters, and 

preferably between about 4 millimeters and about 4.5 millimeters. The opening should 
have a sufficient diameter, or otherwise must be appropriately positioned or shaped, to 
ensure that the shoulder region 3B of the bottle emptier 3 cannot collide with annular 
member 90B as the bottle emptier moves along the central axis of the inhaler during valve 

20 actuation. 

Figure 3 illustrates a third alternative embodiment of a device according to 
the present invention which has many parts that are essentially the same as the parts of the 
device shown in Figure 1 and which have been identified by the same reference number to 
which the suffix M C" has been added. 

2 5 The metered dose inhaler comprises a metering valve 9 1 , and a ferrule 2C 

crimped onto the neck of vial 1C which contains the medicament formulation. O-ring 12C 
provides a gas-tight seal between vial 1C and ferrule 2C. The metering valve 91 comprises 
a body 52 having an annular seal or gasket 56. The body 52 defines a chamber 6 having an 
inlet passage 4C and an outlet passage 1 0 for dispensing pressurised aerosol formulation. 

30 A valve stem 54 extends through the chamber 6 and is movable between a closed or 

priming position shown in figure 3 and a dispensing position (not shown). The valve stem 
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54 is biased to its dispensing position by means of a spring 59. The valve stem 54 is fitted 
with an inner seal 16 and an outer seal 18 which provide gas-tight seals between the valve 
stem 54 and the inner wall of the chamber 6. The chamber 6, the external dimensions of 
the valve stem 54, and the position of the seals 16, 18 are arranged to define a pre- 
determined volume within the chamber 6 between the seals 1 6,1 8. 

In operation the valve stem 54 is moved inwardly against the bias of the 
spring 59 to the priming position shown in Figure 3. In the closed or priming position, 
aerosol formulation contained in vial 1C may enter or leave the chamber via the annular 
inlet between the seal 16 and the open end of the chamber. Access to the valve inlet in this 
design is somewhat free, thereby enhancing the value of the annular member 90C in this 
design. When the valve stem 54 is released, the valve stem moves to its dispensing 
position (not shown) under the influence of the spring 59. During this movement, the valve 
seal 16 enters the chamber 6 thereby trapping a metered volume of aerosol formulation 
between the seals 16, 1 8 and the walls of the chamber. Further movement of the valve 
stem 54 moves the metered volume of formulation along the chamber until the valve seal 
18 passes the outlet passage 10 thereby allowing the outlet passage 10 to communicate 
directly with the metered volume of formulation. The formulation is self-propelling and is 
sprayed through the outlet passage 10 under the influence of the vaporising aerosol 
propellant. The outlet passage 10 may incorporate one or more small orifices, as shown, to 
aid break-up of the spray without the need for a separate actuator orifice. 

Annular member 90C projects from a position near the wall 1C of the 
container toward the central axis and prevents direct communication of unduly high 
concentrations of medicament in a position near the wall of the container to the valve inlet 
4C. The annular region 84C collects the unduly high concentrations of medicament or 
sediment in a manner that the presence of annular member 90C restricts its direct access to 
the valve inlet 4C. To gain access to the valve inlet 4C, the unduly high medicament 
concentration must travel upward in Figure 3 from region 84C, then downward through 
the opening 82C and into 4C. After travelling such a labyrinth like path, the unduly high 
medicament concentration would have had ample opportunity to mix with the rest of the 
formulation to thereby eliminate the excessive medicament concentration. 
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The opening 82C is sized and shaped to afford access for the formulation to 
the valve inlet 4C. As an example not intended to be limiting, the opening 82C can be 
circular with a diameter between about 2 millimeters and about 6 millimeters, and 
preferably between about 4 millimeters and about 4.5 millimeters. 

The present invention has now been described with reference to several 
embodiments thereof. It will be apparent to those skilled in the art that many changes can 
be made in the embodiment described without departing from the scope of the present 
invention. Thus the scope of the present invention should not be limited to the structure 
described in this application, but only by structures described by the language of the claims 
and the equivalents of those structures. 
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CLAIMS 

1. An apparatus for use with a pressurised aerosol container having a 
substantially cylindrical wall with a central axis, the wall defining a major storage portion 
of the aerosol container and an opening, the apparatus comprising: 

a ferrule for closure of said opening, 

a metered dose valve for dispensing a metered dose of an aerosol 
formulation from the container, the valve having an inlet, the valve being disposed in the 
ferrule substantially along the central axis, and 

an annular member having an inner end defining an opening that affords 
fluid communication between the major storage portion of the aerosol container and the 
inlet of the valve, the annular member being sized, shaped and positioned to restrict the 
fluid communication between the major storage portion of the container and the valve inlet 
to only that fluid communication provided through the opening of the annular member, 
and the opening being situated so that it is substantially adjacent the central axis. 

2. An apparatus according to Claim 1 wherein the medicament has particles, 
and the annular member is sized, shaped and positioned to comprise a substantially one- 
way valve which restricts access of unduly high concentrations of medicament particles 
from the major storage portion of the container to the valve inlet but which affords passage 
of unduly high medicament particle concentrations near the valve inlet away from the 
valve inlet and towards the major storage portion of the aerosol container where the unduly 
high concentrations of medicament particles may be eliminated. 

3. An apparatus according to Claim 1 wherein the annular member has a 
diameter along the central axis, which diameter decreases along the central axis in a 
direction away from the valve inlet. 

4. An apparatus according to Claim 3 wherein the annular member has a 
portion which projects towards the central axis and a portion which projects along the 
central axis. 
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5. An apparatus according to Claim 1 wherein the opening of the annular 
member is situated substantially adjacent the valve inlet. 

6. An apparatus as claimed in Claim 1 in which the area of the opening 
defined by the annular member is from 3 to 30mm . 

7. An apparatus as claimed in Claim 6 in which the opening defined by the 
annular member is circular having a diameter of from 2 to 6mm. 

8. An apparatus as claimed in Claim 7 in which the opening defined by the 
annular member is circular having a diameter of from 4 to 4.5mm. 

9. An assembly according to Claim 1 wherein the aerosol container has a 
peripheral portion adjacent the cylindrical wall of the aerosol container, and the annular 
member prevents fluid communication from the peripheral portion of the aerosol container 
directly to the valve inlet. 

10. An apparatus according to Claim 9 wherein the annular member projects 
from a position near the wall of the container towards the central axis and prevents direct 
communication of unduly high concentrations of medicament in a position near the wall of 
the container to the valve inlet. 

11. An assembly as claimed in Claim 1 in which the area of opening defined by 
the annular recess is less than 20% of the total cross-section area of the container at the 
plane of said opening. 

12. An assembly as claimed in Claim 1 1 in which the area of opening defined 
by the annular recess is less than 10% of the total cross-section area of the container at the 
plane of said opening. 
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13. An assembly as claimed in Claim 12 in which the area of opening defined 
by the annular recess is less than 5% of the total cross-section area of the container at the 
plane of said opening. 

14. An aerosol product comprising an assembly as claimed in Claim 1 
containing an aerosol formulation comprising medicament particles suspended in an 
aerosol propellant system. 

15. An aerosol product comprising an assembly as claimed in Claim 14 in 
which the aerosol propellant system comprises PI 34a. 

16. An aerosol product comprising an assembly as claimed in Claim 15 in 
which the aerosol formulation additionally comprises ethanol. 
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